Higher education has faced many challenges since its meager inception. However, higher education today faces its greatest combinations of challenges: economic uncertainty, accountability, globalization and emerging technologies that are daunting to learn and intimidating to implement. VUCA accurately describes this complex, evolving and dynamic environment confronted by global higher education. Therefore, global higher education institutions are attempting to develop the capacity to adapt and modify the new models of knowledge, information and change. In the Industrial Era, work got done in silos with adherence to process and the cult of efficiency. However, this type of working will no longer suffice in an era characterized by flux and change--the VUCA world.
institutions (Stuart & Smyre, 2013) . At the same time to be effective in the global environment means being prepared to change (Lane, Lemoine, Tinney & Richardson, 2014) . The potential for technology in global higher education coupled with the mobility of people, information and ideas expanded the influence of technology, globalization and higher education (Chan, Mense, Crain-Dorough, Richardson, & Lane, 2013) .
Governments in many nations are wrestling with the question of whether competition at home improves competitiveness abroad, and which combination of competition with collaboration will deliver the best results (Wadhwa, 2016) . As a consequence, most governments recognize a relationship between the education of those who enter the work force and their long-term economic competitiveness. Accordingly, the global digital economy requires advanced education forcing colleges and universities to move from more formal traditional roles of teaching and learning to redefining their institutional mission to include innovation, entrepreneurship, creativity and marketing (Wihlborg & Robson, 2018) .
Globalization of the world's economy, increasingly diverse populations, and the pervasive use of technology effects higher education in a myriad of topics (Bass & Eynon, 2017; Bosire & Amimo, 2017) . However, new digital technologies offer tremendous opportunities for individuals and groups that have the ability to modify and adapt creating greater access to education, new markets for distribution, and expanded income opportunities for higher education institutions (Bano & Taylor, 2015) .
Global universities today confront what may be their greatest challenge as they face globalization, expansion, and economic uncertainty, overlaid by emerging technologies that enable the technologically savvy student body to interact in new ways with content and with each other (Altbach & Reisberg, 2018) . This confluence of factors requires the academy to rethink and restructure, both what and how they teach and research, and how they intersect with society (Osland, Li, & Mendenhall, 2017; Wilkins & Juusola, 2018) . Global higher education institutions need changes to improve efficiency and stay competitive in the challenges posed by globalization in the VUCA world (Taatila, 2017) . These changes occur due to the impact of rapid technological and socio-economic development, including the development of information technology, the trend towards a services-based economy and the knowledge society (Siddiqui, 2014) . For the institutions to succeed in a constantly changing world, they need to improve their ability to change rapidly because the ability of the institution to adapt to unexpected changes is critical to achieving and maintaining a competitive advantage (Mok, 2015; Proenza, 2010) .
Global higher education systems display many of the same features of a complex adaptive system in that they are constantly under attack by outside forces operating in what is an unstable world affected by volatility, uncertainty, complexity, and ambiguity (Bolman & Deal, 2015; Johansen & Euchner, 2013) . Higher educational institutions are forced to reshape, respond to and adapt to a rapidly changing environment as a result of learning, adaption, and development (Woodard, Shepherd, Crain-Dorough, & Richardson, 2011) . With globalization, higher education systems are chaotic, turbulent, and changing in milieu of the larger political, social, economic, legal, and cultural context that is fundamentally chaotic (Doyle & Brady, 2018) . Such changes in global higher education have been termed seismic while functioning in the VUCA world (Casey, 2014) .
Globalization and Students in the VUCA World
In the evolving global educational marketplace students are accustomed to instant access, any time, any place learning and sharing (Cheng, 2016) . Ubiquitous anytime, anywhere learning is attractive to learners who must balance school and life challenges (Brabazon, 2017) . Global universities are using technology as one of the primary means for initiating and maintaining contact with a diverse and changing student population looking for anywhere, anytime learning (Zhao, 2015) .
Global higher education institutions must change their traditional mission to remain viable in the new marketplace with different kinds of students (Khan, 2015) . The physical university is now a combination multi-dimensional education model: physical and online, or online (Lemoine & Richardson, 2019) . Changes in university instruction are being propelled by two economic forces: marketing to potential new students and competition to recruit, admit and retain those same students (Kemp, 2016) .
Calls for accountability and adaptability reach all the way to the castled halls of elite institutions (Nicotea & Petel, 2016) . The admission, retention and preparation of students have become the catch words of the past ten years. Therefore, global higher education institutions are looking for ways to expand their markets and increase the retention of those students admitted (Kruss, McGrath, Peterson, & Gastrow, 2015) . Both of these concerns are being addressed by the use of technology for learning. Digitally mediated information and electronically distributed data have transformed, and will continue to transform, how instruction is designed and delivered, how academic outcomes are measured, and how learning itself is conceived, represented, and studied (Chai & Kong, 2017; Van Nyhuis, 2018) . Enhanced online learning has become the new driver in changing higher education learning (Ossiannilsson, 2018) . As a result, global higher education faculty must be willing to change and use new forms of technology to reach learners and be facilitators of learning, not dispensers of data (Schiefelbein & McGinn, 2017 ).
Today's students have grown up with technology in their everyday lives--computers, cell phones, online games, and social media. Therefore, they expect some technology in everything they do. These technology savvy students often combine full-time employment with part-time study; the so-called earner-learner students (Englund, Olodsson, & Price, 2017; McPherson & Bacow, 2015) . Financial considerations demand quality instruction for students who will be employable in increasingly competitive markets (Germaine, Richards, Koeller, & Schubert-Irastorza, 2016) . Always before, teaching involved imparting knowledge and teaching students to think. Today faculty are asked to make a paradigm shift; they are asked to teach students to think, but instead of imparting knowledge they now must help students understand where and how to find knowledge, most often using technology (Gallardo-Exhenique, Marques-Molias, Bullen, & Stribos, 2015) .
The higher education system was once the access point for new information and knowledge, now the Internet and social networking technologies offer resources of unparalleled magnitude making information and knowledge gained in classrooms appear outdated (Flavin, 2016) . Thus, the focus needs to be on flexibility, learning and development of new knowledge instead of specific solutions. In the push to be globally competitive, most universities, large and small, are tackling the challenges of globalization and VUCA through learning with technology (Cronin, Cochrane, & Gordon, 2016) .
VUCA
VUCA; volatility, uncertainty, complexity, ambiguity, terms coined for the military world also describes today's global higher education world Forsythe, Kuhla, & Rice, 2018) . Higher education leaders in the VUCA world must be activists and innovative where work factors such as adaptability and flexibility are necessary (Breen, 2017; Diefenbach & Deelman, 2016) . VUCA leaders confront societal, financial, management and leadership problems (Chawla & Lenka, 2018; Mack, Khare, & Burgartz, 2016 ). It will be necessary for VUCA leaders to build organizational capacity through new leadership and management theories and application where they must understand society's often contradicting ideas of equity, equality, productivity and diversity (Elkington, Steege, Glick-smith, & Breen, 2017; Stewart, Khare, & Schatz, 2016) .
Global higher education leaders face the demands and political edicts for increased student achievement as measured by retention or graduation (Rodriguez & Rodriguez; . In addition, rapid changes in technology are constant and ambiguity reigns as mandates increase (Bawany, 2016) . In this lonely and demanding VUCA world global higher education leaders are bombarded with demands for increasing productivity while decreasing cost; built technology infrastructure and capacity to service a global clientele; and increase enrollment to enhance the image of the institution (Elkington, 2018; Prensky, 2014) .
VUCA Defined

Volatility
Volatility refers to turbulence, or the unexpected, which has increased over the last thirty years with corresponding increases in both intensity and length of the events (Beabout, 2012) . There are additional factors which have also added to the increase in turbulence in the global higher education world including: the rise of the digital economy, connectivity, trade liberalization policies around the world, increased global competition and innovation (Brodnick & Gryskiewicz, 2018 ).
In the twenty-first century, volatility has shifted the mission of global higher education to ensuring that everyone will be able to adapt to changes in the global labor markets and continue to be employable (Ansell, 2017) . Higher education has experienced the emergence of additional colleges either in the form of for-profit universities or other universities in a market that lowers the demand for classes and has brought increased volatility to what had been a stable market (Carillo, 2016).
Uncertainty
Uncertainty, or the absence of predictability in both issues and events and the lack of stability does not allow leaders to look to the past for guidance in how to predict future events (Cook, 2015) . As an example, budget reductions have led to the loss of faculty and the specter of increasing performance demands for student success. Bennett and Lemoine (2014) point out that volatility creates a situation where despite a lack of information; the event's fundamental cause and its effects are known. Therefore change is possible but not always a given. An example could be a university lowering its cost of tuition to attract more students.
Complexity
Global higher education organizations in the twenty-first century must manage enormous complexity (Jongbloed, 20150. Three domains of administration are critical for success: (1) Global higher education organizations are increasingly less autonomous; (2) global higher education organizational environments are increasingly complex; and, (3) global higher education organizations are increasingly dependent on technology (Lemoine & Richardson 2019) .
Complexity or the presence of a multitude of possible or difficult to understand causes and other factors both internal and external to the organization are involved in solving problems (Baltaci & Balci, 2017; Obolensky, 2014) . The additional layer of complexity, paired with heightened turbulence, and a lack of easily understood past predictor's increases the difficulty in making good decisions (Moodie, 2016) . Uhl-Bien and Arena (2017) add that some information is available, but the sheer volume or form of the data can actually interfere with the ability to process the information. Technological innovations have disrupted the world of global higher education which formerly was open to only a limited few because its products and services were expensive and often inaccessible. That has been transformed to one where accessibility is no longer an issue along with being convenient and it is open to all regardless of wealth or expertise (Khan, 2018) . Complexity can be said to create uncertainty because of the sheer volume of possible interactions and outcomes (Arena & Uhl-Bien, 2016; Hazy & Backstrom, 2014) . Examples include the rules and regulations for higher education in foreign countries or even states with their own unique laws and regulations, cultural values, or educational regulations (Stafford & Taylor, 2016) .
Ambiguity
Ambiguity has been defined as a lack of clarity that surrounds an event and its meaning, or the causes behind the things happening which are unclear and difficult to understand. Ambiguity in VUCA could be conceptualized as inability to accurately identify threats and opportunities before they become devastating (Stensaker, Frolich, Huisman, Waagene, Scorat, & Pimentel Botas, 2014) . Bennett and Lemoine (2014) add that there is a lack of understanding of causal relationships. There are no precedents, so leaders face "unknown unknowns" (p.27). Numerous amounts of data lead a lack of clarity resulting in an incremental approach to problem solving, failing to address the larger fundamental causes that underlie the visible problem. As an example, the twin challenges of escalating information technology costs and the need to avoid technological obsolescence is daunting for global universities in the VUCA world .
The Influence of Technology in the VUCA World
Technology ushered in a new era in higher education making knowledge of technology essential for global higher education administrators (Chan, Hackett, Lemoine, & Richardson, 2016) . Technology transformed global higher education by providing a global interconnectedness that restructured educational, social, economic and cultural life (Siu & Garcia, 2017) . Understanding new information and communication technologies are essential for administrators of higher education systems from local, national and global perspectives (Tekleselassie, Roberts, & Richardson, 2014) . In order to open many global markets, higher education institutions are more important than ever to mediate a wide range of relationships and continuous flow of resources (Zhu, 2015) . Technology's transformation of global higher education provides a global focus, thereby intensifying the global interconnectedness of higher education institutions . Although technology has not created international universities, all are impacted by the conceptual and realistic impact of globalism, both in terms of education (instruction) and resources (students) (Devi, Bimol & Saikia, 2014) .
Technology is not a consistent universal phenomenon, but can vary according to management, policy, and government requirements (Dennis, 2018) . Continuously extending technology networks based on broad-band Internet and other information and communications technologies (ICTs), are creating new forms of inter-subjective human association, of unprecedented scale and flexibility, spanning cities and nations with varied cultures and levels of economic development (Dave, 2019) . Common applications also enable the complex data transfers essential to knowledge-intensive production (Guri-Rosenblit, 2010) .
Standards for the utilization of technology in global higher education have been delineated by organizations and accrediting agencies; however, those standards have not always been applied consistently (Fenwick & Edwards, 2016) . As technology becomes more powerful, faster, and less expensive, there has been a greater need to emphasize effective and efficient utilization of technology and less need to emphasize the technical and practical features (Kaivo-oja & Lauraeus, 2018) . The focus of technology should be to develop the capability and capacity of learning rather than the accumulation of a set of skills, creating a need that ensures students are able to apply learning rather than accumulate a store of knowledge: knowing how instead of knowing what (Bourn, 2018) .
As technology has evolved, the world has changed in relation to the technology, and higher education is progressing toward a global platform of delivery, information and accommodation to meet the changing dynamics of the global economy (Esin, 2017) . As a result, leaders in global higher education should focus on the quality assurance for technology applications and utilizations rather than continuing the crisis formed by the acquisition of technology (Beerkens, 2015) .
Global Higher Education in Transition
Globalization and the mushrooming of digital technologies accelerated tremendously during the last decade. Current technology clearly provides the means for acquiring greater amounts of information with more efficiency than ever before. Data and information are more readily available and more quickly accessible today, but that does not mean they are used more (Corcoran & Duane, 2019) . Evolving instructional methods and the expansion of e-learning activities allow learners to access, create, and re-create content (Coates, Kelly, & Naylor, 2017) . With increasing challenges of globalization, and evolving technologies, rethinking and restructuring in terms of how to teach is necessary for higher education in this VUCA world (Avdeeva, Kulik, Koareva, Zhilkina, & Belogurov, 2017) .
During the past decade, technical innovations have altered the skills and knowledge needed to succeed in the workplace and society, particularly with online learning (Breslauer & Hazelhorn, 2016; Kumar, Kumar, Jain Palvia, & Verma, 2017) . Consequently, preparing technically educated and skilled individuals is of great economic importance in the global society and requires significant attention from educators and employers (Bourn, 2018; Teichler, 2017) . Global higher education institutions around the world provide students with the knowledge and skills necessary to function in in a global society with varied benefits and challenges (Crosling, Nair, & Vaithilingam, 2015) . Now that society has assumed a global focus, supported by technology, global higher education institutions are asked to offer the highest quality education, especially technological competence, to a widely diverse audience at a cost that can be sustained by society (Joshi, 2017) .
Productivity, Globalization and Technology in a VUCA World
Since the 1980s, universities, in response to government pressure, have become more business-like and enterprising to take advantage of the opportunities presented by the global knowledge economy and information society (Benneworth & Cunha, 2015) . The recent decline in public financial support for higher education is having a significant impact on higher education world-wide (Amy, 2016; Elbasir & Siddiqul, 2018; Li, 2017) . Global higher education institutions seek to meet increasing demands while maintaining the quality of education in a resource constrained environment are being forced to consider two basic strategies: (1) generate additional revenue; and/or (2) increase productivity (Zajda, 2015) . Many institutions have increased their revenue generating capacity through tuition increases, private fundraising campaigns, the establishment of "profit centers" and the creation of partnerships with business and industry (Said, Ahmaf, Mustafa, & Ghani, 2015) . However, the ability of universities to increase revenue in these ways is not limitless, as reflected by the negative public reaction to tuition increases which have outpaced inflation for over a decade (Stensaker, 2018) . As a result, productivity improvement is increasingly looked to as a long-term response to the problem of constrained resources (Craig, 2015; Teece, Peteraf, & Leih, 2016) . But how is productivity measured? A current attempt is performance funding, based upon the outcomes for students (Schoemaker, Heaton, & Teece, 2018) .
Recommendations for the Future
Increasingly the only sustainable competitive advantage in global higher education is continuous innovation. In other words, the application of new knowledge (Pearse, 2017) . Today, the global higher education system must meet new standards of quality that is being demanded by an increasingly technological and diverse society .
In negotiating the 21 st Century landscape of global higher education, it is clear that there are four major components that are critical for global higher education leaders to consider in the near future (Froumin & Lisyutkin, 2018; Sutin & Jacob, 2016) . First, global higher education institutions are becoming increasingly turbulent, disconnected and fragmented (Marginson, 2017) . Second, global higher education institutions are increasingly less autonomous and more data-driven in a venue where education is a qualitative endeavor that is http://journal.julypress.com/index.php/jed Vol. 3, No. 2; August, 2019 being mandated as a quantitative measure (Mense, Lemoine, Garretson, & Richardson, 2018; Marshall, 2018) . Third, global higher education is increasingly seen as a social means for a financial goal (Everhart & Seymour, 2017) . Most students are enrolled to get a better job, not to learn about history (Bendixen & Jacobsen, 2017) . Fourth, higher education is increasingly global, driven by technology (Lemoine & Richardson, 2019) . Global higher education is at a critical juncture of opportunity and growth, coupled with changing demands and changes. Institutions and their leaders must move quickly to adapt to the changes brought about by quality assurance and diminished funding. Each institution must design its own future and how to best adjust and adapt to their individual circumstances. Not all institutions can respond in the identical way.
Also, global higher education institutions must devise means for competing in this new environment. For some, it may be scaling back growth because funding will not permit ideal programs and the ability to meet student needs. For others, it may mean controlled expansion to take advantage of the increased student pool. Regardless, global university must have a strategic plan in place that can be modified in response to the global marketplace, for without a sustainable plan many global universities may not succeed in their current configuration. The opportunities are plentiful, but so are the challenges. Failing to plan for the current and future challenges could be devastating for global universities.
Concluding Thoughts
VUCA describes the current world of higher education operating in a global marketplace often without a clearly defined mission. Success in a VUCA world is not just about the hardware of technology. It is also about a new kind of leadership that is values-led and purpose-driven. The VUCA world is not going to disappear as technology develops faster and the world truly becomes a global marketplace. Change in the VUCA world is relentless and the environment is constantly shifting.
The VUCA leader's role is to create moments of clarity and focus, whilst at the same time analyzing the shifting environment and preparing to react. Rigidly adhering to current strategy means risk in missing opportunities. VUCA leaders need to be flexible and yet sufficiently focused to keep people motivated. VUCA is complex and challenging, but it is also an environment that can allow true leadership talents to evolve. This will permit VUCA leaders to view VUCA as an opportunity for development and greater collaboration, rather than a risk to be mitigated.
